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1. SITE INFORMATION 

The KNUZ Radio Tower si te is located at 3'5 North Ennis, Houston, Texas 
77003. The geographi c coordinates are Latitude 29°45' 12"N, Longitude 
95°20'48"V. The site is located approximately 1.5 miles east of 
downtown Houston, 3000 feet north of Buffalo Bayou, and diagonally 
across from Lead Products Company, Inc., 709 N. Velasco, Houston, Texaq 
(Figure 1). The site is owned by Texas Coast Broadcasters - Clark 
Company, 2510 Times Boulevard, Hous ton , Texas 77005-3225. The site 
consists of a radio transmission tower, guywire anchors, and satellite 
dish (Figure 2). 

2. BACKGROUND/OPERATING HISTORY 

The site 
utilized 
facility. 
with the 
batteries 

reportedly received discarded battery casi ngs that were 
as fill material from the nearby Lead Products Company 

During the 1950s and 1960s, ~ead Products Company c~~ tracted 

owner of the KNUZ Radio Tower property to provide these 
(Reference 5). 

Lead Product s Company began operating as a lead smelting business i" ~e 

1930s . Lead was removed from discarded bat t e r ies and used to fabr1 ~a t e 
pipes and o ther equipment. After the lead was removed from the 
batteries, the bat tery casings were bu r ied on the Lead Prod r cts property 
and the KNUZ Radio Tower s ite. Th e bur i ed cas ings beneath the KNUZ 
Radio Tower s ite reportedly contai n unknovn quantities of lead residues 
(Reference 5). 

The FIT conducted an o(f - slte reconnai ssance ins pec ti on on January 5, 
1989. The site is surrounded by a chain link fence and secured by a 
locked gate. The si t e is neai:ly level and vegetated with y ed~ and 
grass (attached photographs ). U>EK Fll D i::11r 
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FIGURE 1 
SITE LOCATION 

CHILD'S TRUCK EQUIPMENT SITE 
HOUSTON, TEXAS 

' ·. 



? ----------· 
I 

\ I? CHILDS 
-. 1 SITE 
\1 

~ AAANDONEO 

_i-EAADroR, 
/I Q 

- '•.4······/ I Q I "' .. ··· • I 
i •• •• I 

/~;~--r I: 1 ·--·: 
ii-t-·· 0 

..... ?.···· "' ~ ' 

?/ ,i 

/"' .:c 

/
"' i -

~· e 
/

)< ~-,__ 
BUILDINGS 

k 4,::· 
I -:e 
j. ! 
! -
I ~ 

BUILDING 

SHOP 

-..AINT. 

?i \~ONCAETE 
1 

i 
[ I 
I LEAD PRODUCTS t 

CO. SITE 1 

x I 
I . i 

405' x--•-- x--•--x--•--x--J 
,-:NU;-;~01; TO~E~-;.;-;i 
x I 

I A: x 
x I 
L x

1 
346.5' 

341' L TOWER )( 

I l 
x I I GUY LINE ~ >l: 
i «S' " '-1- SATELLITE DISH 

,\._x-x-x-x-x-x-x-x 

NOT TO SCALE 

FIGURE 2 
SITE SKETCH 

KNUZ RADIO TOWER 
HOUSTON, TEXAS 
TXD987979275 
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3. llASTE co~~AINHENT/BAZARDOUS SUBSTANCE IDENTIFICATION 

An unknown quant ity o[ ba t tery casi ngs containing r@sidual le~d were 
buried at an unknown location a t the s ite fo r approximately 15 years 
(Reference 5). The r e are no r eco rds of was te quantity . No information 
concerning waste c0ntainment is available . The battery casings are 
assumed to h3v~ beEr dumped i nto an unl i ned trench or pit and covered 
with soil. 

4. PATHllAY CHARACTERISTICS 

a. Air Pathway Characteristics. The gaseous and particulate mobility 
potentials at the KNUZ Radio Tower s ite are low due to the soil cover 
that was applied over the battery casings. Gaseous mobility is unlikely 
due to the nature of the contaminant (lead). 

b. Ground \later Characteristics . The princ i pal aquifers in the study 
area are the Chicot and Evangeline aquifers. The Ch i co t includes all 
sedimentary deposits from land surface to the top of the Evangeline 
Aquifer, approxi mately 1000 feet thi ck (Reference 3). The Chicot is 
composed of interbedded sands, s ilts , and clays of the Yillis Sand, 
Bently and Montgomery Formations, and the Beaumont Clay . The underlying 
Evangeline aquifer, with an app r oximate thickness of 2000 feet, is the 
primary source of ground wa ter in the s tudy area . The Evangeline 
Aquifer is approximat ely 2000 feet thick in the s tudy area and extends 
from the base of the Ch i co t to the underlying Burkeville confining layer 
(References 1 and 3). The Evangeline i s composed of the Goliad Sand and 
Fleming Format i on and i s charac teri zed by layers of - and and gravel with 
interbedded clay and s ilt layers (Refe rence 3) . 

T~e City of Houston ut i li zes a combinat ion of g round water and surface 
water to s upply drinking water t o r esi dent s within 4 miles of the KNUZ 
Radio Tower s i te (Refe rence 7). Fou r City of Hou s ton water wells are 
located wi thin 4 miles of the s ite (Re ferences 1 and 8). These WP.lls 
are screened in the Evangeline aquife r a t depths of 580 to 1160 feet 
(Refe rence 1). Net prec ipitat i on i n the City of Hous ton i s - 6 . 5 inches 
per year (Refe r ence 2). 

c. Surface \later Characteristics. Su r face wa ter dr a inage from the s it e 
presumably flows no r th toward a dra i nage dit ch whi ch ultimately flows 
into Buffalo Bayou (Re fer ence 10 ). The distance f r om the si te t o t he 
point of ent ry into Bu ffa lo Bayou i s a pp roximate l y 2500 fee t (Re fer ence 
8). 

Buffalo Bayou f lows east - sout heas t and en t e r s a turni ng bas in 4 mi les 
downstream of the s i t e. From t hi s point to Galveston Bay, t he bayou 
becomes the Houston Shi p Channel . Surface water al0ng t he 15- s t rea m 
mile drainage path is used for limited rec reat i on , navigation and 
indus trial cooling wat er (Re ference 10). The re is no dri nki ng wa ter us~ 
of Buffa lo Bayou or the Hous ton Ship Channel (Reference 10). The s ize 
of the drainage a rea i s a pp roxi mately t he a re of the s ite , 3 .5 acres 



(Reference 8 ). The average annual s tream flow for Buffalo Bayou is 320 
cfs (Reference 13). The two - year twent y- four hour rainfall is 5 inches 
(Reference 2). The po t ential for floodi ng is minimal (Reference 14). 

d . On- Site Pathway Characteristics. Residual lead is s us pected t o be 
pt·esent beneath t:1e si te at au unknown dept h . The utilization of either 
a proper liner or runoff di version control system is doubtful, due to 
the ti~e period in whi ch the battery cas ings were di sposed. 

5. TARGETS 

There are at least four water wells that serve the metropolitan Houston 
area with drinking water (Reference 1). The City of Houston's water 
supplies are obtained from a combination of ground w~ ter and surface 
water from Lake Houston , located 17 miles northeast of downtown Houston 
(Reference 7) . The total population served by municipal water supplies 
within four miles of the si te is 281,700 (Reference 9). Primary surface 
water use of Buffalo Bayou is i ndustrial cooi1ng water. Buffalo Bayou 
is primarily a s torm water outlet with limited use (Reference 10). 

The site is surrounded by a fence, preventing public access to on-site 
disposal areas. Located within 0.25 miles of the site are several 
single family residences, parks, and comme rcial - industrial areas 
(Reference 8). There are no cr itical habitat s of endangered species or 
s ensitive areas wit hin 15 miles downstream of the (Reference 11). 

6. OTHER REGULATORY INVOLVEMENT 

No evidence exists of any permits or regulatory action at the KNUZ Radio 
Tower site. Th e owne rs of the adjacent Leaci Produc l 3 facility are 
currently nego t iating with the City of Hous ton Health - Engineering 
Department and the Texas Vate r Commission t o design a remedial action 
program to recover lead f rom contami nated soils at the Lead Products' 
property (References 5 and 15) . ENSR Construc tion is currently 
collecting soil samples for the ident ifica tion of waste quantity and 
migration at the Lead Products Compa ny site (Reference 15). Lead 
Products Company does not have any curren t plans to take action at the 
KNUZ Radio Towe r site (Referen e 5). 

7. CONCLUSIONS AND RECOMMENDATIONS 

The KNUZ Radio Tower s ite received di scarded battery casi ngs from Lead 
Products Company, Inc. du r ing the 1950s and 1960s. The battery casi ng s 
contained an unknown quan t ity of lead r s idues and were buried at an 
unknown location and depth. The battery casi ngs are currently covered 
with soil and thi ck, grassy vege tation. The s ite is s ecured by a fen ce 
and locked gate. 

The po tential for s urface water contaminant migration i s minimal . The 
batteries a r e covered wit h soil and no obvious on- si te s urfa ce wate r 
drainage pathways exist. Buffalo Bayou, whi ch ultimately receives s it e 
runoff, is primarily limited to navigation and i ndus tr ia l water cooling 
uses. The potential for contaminat ion to ground vat r i s minimal. The 



aquifer of concern (Chi cot Aquife r ) is mo re than 500 feet deep. An 
alternate, unthreatened supply of dri nking water is a~ailable within t he 
st1Jdy area. 

The FIT recommends no further action at the KNUZ Radio Tower Site. 
Further information concerning the remedial cleanup at the adjacent Lead 
Products Company si tc is located i n the Lead Products Company file. 

vbt 
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PRESCORE ANALYSI S HRS SCORESHEET 

Site Naae: 
EPA ID No : 
TDD No: 

KNUZ Radio Tower Site 
TXD987979275 
F06- 8810-22 

City: Houston 
County: Harris 
State: Texas 

Site Evaluator: 

Date : 

POTENTIAL RELEASES 

Ground \later 
Surface \later 
Air 

Bradley Horr is, FIT Geologi s t (l-, f\-~ 
Regi on VI FI T (Title ) 
February 13, 1989 

On- Si te/Direct Contact 

SCORING SCENARIOS Preliminary Projected 

GROUNDllATER ROUTE SCORE (Sgv 

SURFACE llATER ROUTE SCORE (Sw) 

AIR ROUTE SCORE (Sa) 

TOTAL SCORE (Sm) 

NEV HRS HODEL CONSIDERATIONS 

12.93 

5 . 31 

0 

8 .08 

15.51 

7.97 

0 

10.08 

GROUNDllATER ROUTE: The ground water route wa s evaluated for a 4- mile 
radius. A t otal of 4 municipal drinking water well were loca ted. An 
al ternate, unt hreatened supply of dri nki ng water is available. 

SURFACE llATER ROUTE: The 15- mile down slope drainage pathway has no 
drinking water intakes and has limited us e (rec rea tional, industrial 
cooli ng water). 

AIR ROUTE: The potential fo r relea to air is very low due l 'J waste 
bei ng buried , covered with soil, and unknown waste quantity . 

ON- SI TE ROUTE: The site i s secured by fe nce and lockable gate. No 
publ ic access t o di s posed vas t e is obv:ous . 

~UPERFUND FILE 

JIJL 2 1 199·> 
08- Feb- 1989 REVaw 
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*****CONFIDENTIAL*****PRE- ECISIONAL DOCUMENT***** 
***** GROUND llATER ROtrrE llORKSHEET ***** 

Prelimi nary Reference Projected Reference 

1. OBSERVED RELEASE 0 0 

2. ROtrrE CllARAC>ERISTICS 

DEPTH TO AQUIFER OF 
CONCERN (x2) 0 1 0 1 

I 

NET PRECIPITATION 2 1 2 
-----

PERMEABILITY OF 
UNSATURATED ZONE 1 3, 4 2 3, 4 

PHYSICAL STATE 3 5 3 5 

ROtrrE CHARACTERISTIC 5 6 
SCORE 

3. CONT AINHENT 3 5 3 5 

4. llASTE CHARACTERISTICS 

TOXICITY/PERSISTENCE 18 2' 5, 6 18 2' 5, 6 
------

HAZARDOUS llASTE 
QUANTITY 1 5 1 5 

llASTE CHARACTERISTICS 
SCORE = 19 19 

5. TARGETS 
GROUNDllATER USE (x3) 6 7 6 7 

DISTANCE TO NKAREST 
llELL/POPULATION SERVED 20 1 , 7' 8 , 9 20 1 , 7 ' 8 , 9 

---- ---
TOTAL TARGET SCORE = 26 26 

(lx4x5) or (2x3x4x5) 
----

GROUNDllATER ROtrrE SCORE 

(lx4x5) or (2x3x4x5) x 100 12.93 15.51 
57,330 

08- Feb- 1989 REVaw 



*****CONFIDENTIAL*****PRE- DECISJONAL DOCUMENT***** 
***** SURFACE VATER ROIITE VORKSHEET ***** 

Preliminary Refe rence Projected Reference 

1. OBSERVED RELEASR 0 45 7, 10 
------ ----

2. ROIITE CHARACTERISTICS 

FACILITY SLOPE Alol> 
INTERVENING TERRAIN 0 8 0 8 

----
1- YEAR 24- HOUR 

RAINFALL 3 2 3 2 

DISTANCE TO NRAREST 
SURFACE VATER (x2) 4 8 4 8 

PHYSICAL STATE 3 5 3 5 

ROIITE CHARACTERISTIC 10 10 
SCORE 

3. CONTAINMENT 3 5 3 5 

4. VASTE CHARACTERISTICS 

TOXICITY/PERSISTENCE 18 2' 5 , 6 18 2, 5 , 6 

HAZARDOUS VASTE 
QUANTITY 5 1 5 

VASTE CHARACTERISTICS 
SCORE = 19 19 

5. TARGETS 
SURFACE VATER USE (x3) 6 7' 10 6 7' 10 

DISTANCE TO A SENSITIVE 
ENVIRONMENT (x2) 0 11 0 11 

POPULATION SERVED/ 
DISTANCE TO DOVNSTREAM 
VATER INTAKE 0 7 0 7 

TOTAL TARGET SCORE 6 6 

(lx4x5) or (2x3x4x5) 

SURFACE VATER ROIITE 
SCORE = 5.3 1 7.97 

(lx4x5) or ~2x3x4x5) x 100 
64,350 



*****CONFIDENTI AL*****FRE- DECI SI ONAL DOCUMENT***** 

"'**** AI R ROtrrE VORKSHEET ***** 

Prelimi nary Reference Projected Reference 

1. OBSERVED RELEASE 0 0 
-----

DATE AND LOCATI ON 

2. VASTE CHARACTERISTI CS 

REACTI VITY AND 
I NCOMPATIBI LITY 6 1 6 

_TOXICITY (x3) 9 6 9 6 
------

HAZARDOUS VASTE 
QUANTITY 5 5 

VASTE CHARACTERISTICS 
SCORE = 11 11 

3. TARGETS 

POPULATION VI TBIN 
FOUR MILES 21 9 21 9 

DISTANCE TO SENSITI VE 
ENVIRONMENT (x2) 0 11 0 11 

LAND USE 3 8 3 8 

'----' TOTAL TARGET SCORE 24 24 

(lx2x3) 

AIR ROtrrE SCORE 0 0 

(lx2x3) x 100 
35,100 

08-Feb- 1989 REVaw 



Preliminary Sm WORKSHEET 

I 
s s2 

--
Groundwater Route Score (Sgv) 12.93 167.18 

-
Surface Water Route Score ( sw) 5.31 28.20 

Air Route Score (Sa) 0 0 

Sgv2 + Ssw 2 Sa2 195.38 + 

2 2 Sa2) 
112 

(Sgv + Ssw + 13.98 

2 2 2 112 
/l.73 SH 8.08 (Sgv + Ssw + Sa ) = = 

Projected Sm WORKSHEET 

s sz 

Groundwater Route Score (Sgv) 15.51 240 .56 

Surface Water Route Score (Ssw) 7.97 63 . 52 

Air Route Score (Sa) 0 0 

Sgv2 + Ssw 2 
+ Sa2 304 .08 

2 2 Sa2) 
1/2 

(Sgv + Ssw + 17.44 
·· -

2 2 2 112 
/1. 73 SH I 10 .08 (Sgv + Ssw + Sa } = = 

08- feb - 1989 REVaw 
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TEXAS WATER DEVELOPMENT BOARD 

REPORT 178 

GROUND·WATER DATA FOR HARRIS COUNTY . TEXAS 

VOLUME 11 

RECORDS OF WELLS. 1892·1972 

Bv 

R K GibNK.n. W L Nitte l. Gene 0 . McAdoo. aNJ C. W Bonnet 
UnittG St.ates Geolog1u1 Surv~ 

Th 11 '900l"1..,.. DnC*9d b¥ 'M U..S. GeolCJllltK* Surwv 
u~ COC>oerM""9 ..,_.,_,.. -m th• 

r ... w ... ~eoaro ....... 
c;tv of H°"9ton 

JM!Uet't 1974 
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G R OUNO - WATcR O ArA FOR HARRIS C OUNT Y T EXAS 

V O LUME 11 

RECORDS OF WELLS . 1 892 · 19 72 

Bv 

A. K. ~ft. W. l. Nattet , Gene 0 . McAdoo. and C. W. Bonnet 
United States Geofot.al SUrvi-v 

INT RODUCTI ON 

The collect1on o r hvdro 6oqic aau 1n Hur11 
Countv. Tens. WIS oequn ov tne U.S. GtolOglCll Survcv 
on • rrore or IHS a>n11nuing bls.s 1n 1929. Thi! current 
cllta-a>llect1on orogram 1 ~ in cooper111on wwth the Texas 
Water Oewloonwnt So.ro .incs 1he c11v ot Houston. 

The dita-collf'Ct1on oroqram co°"1ts o f an 
1nwentotv ct new 1ar91<1PK1tv ano ottwr telect~ we111. 

~-
1-

I 

t'- collect ion ot water samo1es from we1 ls for cnem1cal 
•NIVWS. an 1nventorv of 9rouna-wutr oumP191, 
~t.r· ll!Yt l me11uremenu 1n ooservatton wttls. oumo1nq 
est.s on large·aoac11v we1ls. .md a com0tl1tt0n ot 

•ntorrn.11on on 1.inO·surface suosiotnc:e. 

This repon oresenu recoras ot 2,635 wells in 10 
Min ( F i~re 11 1n Hams Countv tMt hive bHf'I 
co llected H ~" o t Ule inventorv from 1929 to 1972. 
Oata on geology, hy<Jrotoqv . pu mD1911:. water 1eve11, Ind 

L- -
I 

10 

Fi9HW 1.-loc:atJOn ot Are• 1n Harris Countv 



.;nemca1 oua11rv or qrouna water in "an it Countv mav 
oe ooumeo rrom Dl'N•Ou\: ouo 11 ca11ons so me O' wrucn 
o1re 1111eo 1n tne se1ectea reterence-1 1n tn is reoon 

WELL·NUMBERING SYSTEM 

The .\'ell·numoe• 1nq W\tem n r t llH .vH 

: !'<l'etooeo ov tne Teus Water Oeveiooment Boaro tor 
.. se tnrouonout \ .. e St11e t...nc ef tnt s svuem eo1cn 
l <19ql'ft ou<t<Jtanqle •s given a l"umoer ccns1stmq or t'Ml 

011J1U. These "* the f irtt t'M> 019111 1n 1ne well nurnoer 
EKft l <lt9f'• oua<Jranqte •S a 1v1aeo into 1'h·m1nute 
a u.aranqcn wmch are q 1~ 2-<11 q1t nun"C>en tram 01 to 
64. Thae are the third ana tourtn a.q1u of t he ¥411 
numoer. E"c:l'I 7%-mmute oua:>renqte •s a1vlded mto 
2%-mnute ou.lldranglft wn1cn are q1vtn a smg .. 01911 

"\umoer tra m I to il i h1s is tne t1fth a1q11 at tht well 
, umoer. F1na11v . eacn Vtl411 w11nm a l ~i·nunute OUiOflll"MI• 
\ q1ven a 2-01q11 numoer 1n t rte oroer in wnicn 1t wH 
nventor1eo •a an1nq w1tn 0 1 hew .t re tne last two 
1q1ts ot the 'Mtt l numoer 

Onlv tr.e •ast tnree 0 10111 or tne we•I numoer •re 
.. ~.awn .n eacn tocat1on on i=•oures 2 11 :ne f1 ,,t tour 
J191u ar e snown '" ine nonnwest corner o t ucn 
0 "r·m1nu1e a~ranq1e 

In .001t1on to m e 7·d191t well numoer . a 2 -1.tter 
pret1x 1• uwa to 1aen11tv m e countv. Tl'w oref1x for 
Harns Countv is LJ. The oret1x is not 1nclueled wntt me 
..wll nummn 1n the uiole bl'CIYse 111 wells are 1n H¥m 
Countv. 
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4 NAL O G ·ov100EL S TUD I ES O F G ROUND - WA T E R HYDROLOGY 

I N TH E H OUST ON D IST R I CT . T EXA S 

INTRODUCTION 

Purpose and Scope of the Pro1ect 

Continual a tet 1nes of wuer levels in wells. 
lana·surtK.t sum 101nc~. ~mo u lt·w1ter encroacnment ue 
pro~ems re11tea to ¥ Ouna·wa1er oumo1n9 1r .ne 
.Houston a1str1ct tnat necen1ute aod1t1onal s1ua1n of the 
nvcuo1og1c svnem. 

This stuav wn oequn 1n 1970 bv tne U.S. 
Gtolog1cai1 Survev '" coooer1uon w1 1n uie C•t'f of 
HOUiton ana the Texas WHtr Otvtlooment Boua. The 
crinC1~1 ouroow wH to aeveioo a muns for forecut1ng 

dectinn 1n 1n1 annuoes of tnt 001ent1ometric surfaces 
llewls to wn1cn wairr will riw 1n t ightly caseo wiells ) 

unoer variou1 cono1t1ons of oumo1n9. 8K.aUH of the 

comoltx•rv or ht nvoro1oq1c svnem, an electric an11oq 

mooet was cnostn u me most su111011 oev1ce to r 
41111vzing tne 1vstem ano s1mu11t1nq future r1soonws. 

This rtoon oruenn the results ot the geologic 1nd 
rwarologic nua1es , d1scunt1 tnt meorv 1na construction 
o f tne 1n11og moo.I , ana oresents the umut1t1on of the 
O.dinn '" tne 1lt1tudes of tht 001ent1omatr1c sur1aas as 

e11rm1neo bv uung tne mootl. 

Most of th t a.1t1 uoon wtuch tn11 reoon 11 OHIO 
att 1V11 i10l1 ui reooru bv tnt U.S. Geo l091ca1 Survev 
nO tht Texas W1ttf Oewtooment Boaro (lff rtftrtnoaJ 

or 1n ttie ftln ot tht U.S. GWogu:.al SurYW'i 1n Houston. 
Oita ire o at.11nea tnrouqn 1 continuing Ct:>Oper1t111e 
or~'lm C'f tht U.S. Geol091cal Sur11ev. tht Tewu W1ter 

Otwetooment Bo•rO, the citv ot Houuon, ano the c1TV of 
Galveston. 

For tnose ruoen 1n terestea '" using the metric 
sv sum . mettle e ou111 1Jents .Jf English uni ts o f 

••uremenu art q111en 1n ouentneses. The Engils.n units 
uwo 1n 1n" ,_,oort mav oe con11erteo to metric unns by 

tht tollow1 ng convtn1on ractors: ·- - To obtain 

u ... A .... 
.. u ... -... ._ --

C ~OIC toot .. ' 0 0 2831 1 m ' .... " ., .... 
.3. 

,....., Muteo111 ToollUtft 

u ... ..... .. 
""" --1001 o• o •v 't O•ot 0 ) .... .,.,.. INf'dllY 

~·-
'001 tat.I.,., 0 0929 ""'.,.. .. _,.,,.., ...,: , .. ., ..... 

: ' "° 
o, ~, l •• l : ... o.c~ m 

Q• 110nl 

= 590 ··-
011SCJ1puon of the Ar• 

The Houston 01str1ct. n used 1n ttus report . 
con111u ot iJll of Hims. Waller . 1na Fort Btnd CounllH 
J na c arts of G.-lvuton. Montqomerv. 8rHOl"•I. 
Chi1moers. and libertv Coun1tes l Fiqur1 1 L The lfH of 
the d•Strlct I ~ iOOt(' ite ly 6.600 SQUlft m1~ 117.100 
sQUar• k1lometen1. 

... __ .. __ 

F1.-it• 1 - 1..oc:aoon •net Ec:ent 
of the HOYiton 01nnc1 

Cxceot tor a sm1ll are1 1n Montgomery and Waller 
Counties. tne lana surface is nur1v fli t ano ful!Jrt lns; 



' 

iener nv H.a~U!\S ,., rne rural areas irom 

u \lon \Outnuu o OJ1ve\ton 

~ aracteu:e :"! , '9" 110 .... inter\ Jno no t s mmers 

.!west · ~ ~rature ••cormm J t - ouuon w.n I ?J = 
• 5 : 
12 -

:06 c 

1na ,.,, .,..d 'C 1n1um !PtnOefJture w.n i OS' F 
,. "''"•In ,nnua1 ·pmoerature ,; 2· = 

- .. JO·.,.t.t r h ~ r aoe '931 601 r,w11a11 1• 

- unon .•.a\ .:5 95 1ncnes 11 6 i cen 11meters1 monin•v 

• J1ma11 is 01u r+ ou1eo on1rorm1v tn rouqnout tne "'"' 

The Houuon oumct nas J 1arge ano CJ1 ven1t1eo 
nousm.al economv. out .11so nas e•tens11te o1qricu1tura1 
t't'elooments. Large amounts 0 1 wuer are use-a ov 

•noustrv fo r orocauing •no cooling ouroowts •no ov oce 

,mo can on qrowtrs ror m1ga t1on. The rao10 9row1n ana 

eveiooment of 1ne 01urict are aue '" can to ne 
1va tl i1 bd1tv or large am ounu o r 1nex oens1ve 
grouna·warer suoo11H. ~e toa uons o r uie ma1or 
.>umo1nq areas are snown on Figu re 2. 

Previous Studies 

~mong tne more comorenens1ve ear11er reooru 
ana101nq int geoloqv ano hyoro1oqy or me Houston 
a1 nrict ts tne reoon DY Lang ana others 11 950). Penit 

ano W1nsiow 11957' summu1zeo the geology ano 
qr ouno·wlter resources of Galvnton Countv. The 
ret1t1on ot \alt w1ter to tresn giouno w1ttr in Harris 

Countv wu 1.hscuuao ov Winslow •no othen t 1957) 
l 1nd· sur fac e subl1oence ana its rel11t1on to tne 
W!thdr1wa1 of Qf'Ouna w1ter 1n the Houston·Galveston 

llH was hnt reoontcl DY Winuow ano Covel I 1954) 
• nd lite r DY GaDrv\Ctl 11 969). 

Previous grouna ·water inv11 t191t1ons were mace 1n 

Waller CountY tWilson. 1967l . l 1bertv Counrv IAnden 
and otners , 19681 : Montgomerv Countv IPoolun, 19711: 
Fort Bend Countv tWeswtm1n. 1972) ; Br11Zor11 Countv 

{Sano.en 1na Weue1m1n. 19731. ana ChamOttrs Counrv 

lWnse1m11n. 1971 1. Thew nua .. s orov.a.a retat1v11y 
recent dau o n th e grouna·w1ter resourc.es ana 

rouna·w11ter c evelooment •n most of the Houuon 
a1nr1ct exctus1vt of Hams ana Gah1eston Counties. 

A reoon co nu1n1ng oa ta on qrouno·w1ter 

Wt ttuirawats 1ne1 w11er ·ltvel aeclines '" Galveston ano 
Hims Counties w11 otel)lrta DY Gi1DrvJCn 119721, -lM 
the role of grounaw1ter in tne oevetoomtnl ot the water 

svs11m tor tne cttv of Houston wJs O!VJ1bea 1n reoorts 
by Turner , Collie ana Br~en . Inc. 0 966. 1972). 

r~ oor · • .'vooo ano GJOP1'5c 11 9651 uescnoes 
., , r "'\Utt\ u ·.,p · ·nt .1 n;11oa·mooe1 l t cw o t 

:rouno·water rworotoay .n ·- e MOuuon 1sn1c t . T'ie 

i\e tumeu o t e ms ana100 mooet was 1im11ea oeuule 
., , \1mu1a11ons reau ireo lat ·- e iouiters oti ooerued 
, a eoenaentlv o t eacn o u., ,.r 110 ~cause 1ne result\ ot 

.;umo1no 1n ne we\lern OJtt f') : ""' ' area cou10 not oe 
mut.ueo E·1a1ua11on ,,. ·r• oerrormance o r ~n e tust 

-oae1 inoicatec t. at 1mcrovement ,., Jau11er es1ana11on 

n n.l!eoeo ana : at ·rie · rJn\m•n1v1tv y '"'" .JOU•ten 
Jno vert •CJ• lea11:aoe oe tween ·-p Ja u1 1er'5 ... ere no t 

JOeoua1e1v moceteo. 
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GEOHYDROLOGY 

The geologic torm111ons from 1ch ,.. t of the 

1rcw nc:s water is oumoeo ,,, tne Houston 01u ttct are 
comoowo-;;s;o.m.nur; oeDosuJ Of grave l, u,na . silt. 
Jnci dW.The""iOrmat10n1. i rom 01aest to YOUOCJIHt, tnat 
Of'm 1moonant hydrolog1c units .ne: The C.tanouli 

S~ton• and f ltm1ng Fo~t1on of M1oc:ane • = tne 
- Goii.d Sand of Pl iocene age ; tne Willi s S1nd. Benttev 

;nd Montgomuv Form1c10N : ana Beaumont Clav of 
Pl e1uoc:ene age:-·ind iiTU'v1um Ot-(f~ ~ 
tTabl• 11 Corre11uon ~f the - nyOrolo91C7"1ti trom 
nonnern Montgomerv Counrv to tne Gulf ot Mexico 11 

shown tw the ch11rt on F igure 3. 

With exc:eo11on of the J,h_ ,,um and tne Goii ld 

Sand , tne formations croo out 1n oetts that are nearlv 

p1r11tlel to tnt snoreltne of the Gulf of Mtxico. The 

vounger fofm1t1ons croo out nea,-er the Gulf and t~ 

older onn f1nhtr 1nl•na. All tne form11t1or:~ tn•cktn 
oowna10 so i.h ll the oloer forma11ons l'::-:-e neeoly 

than 1n" younger C'Ofli Loca1iy , noweve1 , \:"".e oc.curence 

o f ~II oomes ano faults may cau-ae reversals of the 

· ~q1on1I 010 ano tfi1 •"'"'"9 or inning of ina 1\"1du1I 

bod1. 

Sal t oomts ue cylindm:al structuret resulting trom 

t~e uowara movement of sa lt masses that lr• probably 
o f Mesozoic age . In some 11r.?1S, tne ult domes oenetr1te 

ine uooermost aau1fer ano nearl" reacn the surrace. In 
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-ci\t \ IJnCU r Jwever -e C:O me\ :J~~rce o n1v rne 

wtr i u;rer\ Jrouno wa1er circui.u 1on .'lo •tn1n 
C" r'l1t . i • •r a so rru•\ ..,av re \Ul1 '" ~ Jll .Ya le r 

.;1it .1mina t1on 

: 1utt \ ·n . ,.."' ar ec1 in•v n.tve teveral nuna rea eet or 

. \01c1cem,.n1 ,.. • .,, 01oer T .. rnarv ro rmat1om. nu t 

· ~t;•ace mf' nt 1 ~nc \ · J vecreate uowaro so ;n,u tne 
1u11 1no a no t e 4ooaren1 Jt 1ne tunac~ cenuail v , 

-e .. o+ oo•c ,. u conu 1n1no ' ' "''" .vate r Jre no1 
soiaceo e .. ouan to c1uuot nvorau 11c cont1nu1tv . 

Descr1pt1on of the Water·Bearong Units 

Chico• Aq uifer 

he h1cot 19u1fer is comomea ct the Willis ~na , 

81nllev F ormu1on. Montoomerv Forma11on. Beaumont 

Clav , ano Ou111tnarv all uvium 1Tabl1 11. Th1 Chicot 
1nduOe\ ail oeocn1f\ fro m tne land \ur tKe to the toD ot 

nt Ev1n91 11~1 F 1gure 41 . 

The basis for ~~ruing tne Chico1 1au1ftr from 
t n e u noer l y1n9 Evangellnt aau1fer 1\ primlf'tlv a 
1fterence 1n nvarauhc conauc11v1tv . wn1cn 1n ~n 

c a u ses tn e o if ference 1n 1n 1 altituoa of the 
ootent1omemc surtace1 1n tne two aau1fen. 

In most ot the Houston 01strict . tne Chicot aau1f1r 
con1t1ts ot 01scont1nuous lav1n of Solnd 1na ctav of 

.1oout eauat total truckness . 1na 1n som. D¥tl of tne 
~t. tne 1Qu1f1r can Dt Mtoarateo into an upper 1nd 

I~ Throuqnout most of G11¥Hton County ano 
sout:ntast Hims Countv. tne Ills.al oart of tht IOWff 
Chicot aau1ftr is formeo bV a massive sana section .,iw11n 
n1qti nvarauhc conauct1v1tv . IS- Figure 4 .) This una 
unit, wnu:n 1s n1n1lv oumoea, is known loca1ly as tnt 
Alta Loma SMlc:I. In manv prn1ous rtoorts , tne unit 1s 
1<Mnt1f i10 as tn• Alta Loma 5'nCI of Row 11943). The 
term Alta Loma Sana is not often used 1n trus reoort 

beeaust tnt strat19r1pn1c re11uonvups art not cletr. 

It me uOPtr unit of tne Chico t aou1fer cannot be 

defiNO m 1 01n1cutar area. tnt 1Qu1fer is sa1<1 to oe 
und1tterent11tea. The ar111 utent of the uoper unit 

rougnly corre1000as to the 1rH1 extent ot tht Beaumont 
C lav . The artas 1n wntCh uie .au1fer canr~t be 

01tftren11.nea into un11S 111 mou1v in tne no"'thern oirt 
o f m e 01strict IF 1qu11 5). 

Wells tn1t are comole t~ in tne uppermost sana 
l1v1n ot ne C.h1cor 1au1ter ano Uut have water 1ev1ls 
th at are 01 st1nctlv n1gn1r tnan w11er levels 1n wells 

1(). 

.=mo1e1eo '" . .,, 1inoer1v1na sana 1aven are cons::::Jer-.a 

• .J oroo uce water ram me uoc4!r uni ' . 

';'" e transm•SSl\l •tv c t tne Chicot aa u1 fer 11n9es 
··om zero to aoout 20.000 fr av 1feet scuarta oer 

.! .JVI or 1 ass m · !av 1merers 'ouarea oer oavL The 
:ora(J' coe11 1c11~n t rJnqes rr om 0 .0004 to 0.20 IFiqurt 6) . 

- he larqer values I.) : ne s to raoe coet•1c1en t occurs 1n tne 
· o rtnern c art or tne 01str1ct .-.i nere tne aou1rer is 01rt1v 
4r 1ota ll v unoer warer ·rao1e cono1t1ons. 

Ennqehn• AQutfer 

Th e Evangeline aou1ftr . wn1cn is the most 
important source of fresh grouna w1t1r 1n the Houston 

metropolltan area . consists of t1ven ot und and day 
!.':!.•.! ~present 1n.roug11out tnt 01str1C1 tXCIPt wher9 tl'te 

umt 11 01craa oy salt aomes •Figure 71. The !QU•ftt 11 

undlrl11n by tne Burkevill e conf1mnq 11ver. 

The t ransm1u 1v11v ot tne Evang1hne aau1f1r r1n911 
from less tnan 5.000 fr: /dav 1460 m = ldavl to 1~t 
15,000 ft ' ld•v 11 .400 m' /d•v l. IS.. Fi~ro 8.1 In 
gener11 . tne horizon111 hyOn1ulic condUCtivity of the 

Evange line aau1fer IJ less tn1n tnt nori1on1 .. hydra.il ic 

conduct1v1tv of tne Chicot 1ou1fer. Dut beCalll the 
Evangeline is gen1r1llv th icker tnan the Chicot, 1t ts 
generally more t ransm1u1ve. 

The star• coetfic itnt of th• Eva19luw rangn 
from •~.H O.OJOS to 0 .0002 where It occun under 
• rt111an cona1t1ons: 1n the outetoo arH, wnere the 

.JQU1f1r is unoer wattr·Ulbtl conditions. thl storage 
coetfic11nt r1ngc1 ham 9r11ter tnan 0.002 to 0.20. 

Buril1Y1U1 Confining Laytr 

The Burkeville cont1ning l•var. which 1n ~ 
outcrop ar11 1s m the uoper oart of the Finning 
Form1t1on of Te rt•ll"'V •· is comoosea mostly of ctav 
but cont.11ns some l1v1n of sana. The Burk1Vlll1 rntr1cu 
the flow of wa ter e•ceot wnere 1t is 011rma by ult 

ol'nft and 1n the north1-nttrn 01n of tt-.~ a11tr1ct Where 

1 t contains manv w1ter·vteld1r~ uno laven. The 
Burk1v1lle is unoerl11n Dv tne Juoer aau1fer. 

Declines on t he Altitudes of the 
Potentoome!'oc Surtaces 

R11 c o1os ot grouna·w1ter w11narawa1s 1n tr1e 

H04.atton a1st11ct 0111 back to 1887. ana recoras 1x1st for 
probaotv !)() oercent l . tha total w1tn<1rawa1s. 



• .n.n r1010 1nousma111Jt1on 1ncre.neo uie rate 01 

In 1955. sur"ce w.ier •rem me 5.Jn J.lc1n 10 M 1\l tr 

Houston t oecame ava11ao1e . Jno me u\e or ro uno 
r1m11nco rt lanveiv connant until 1962 F• m 
to 1970. ri t use C l crouno .vater 1ncr easeo to 

t 575 mgu tm nhon qJ1 ions oer oavt o r 2. m1111 on 
1 /dlY 1cuo1c meters oer aav 1 rt· • :i1uonc w11ncrawa1s 

. of arouno wuer · ,, 1 90· 1 0 Jno ·ne oreo1cteo 
lf'Klr1v.a1s 1or 197 80 .ire \nown on .= u.:ur e ~ 

Tht Jumo1nQ or tarqr ouantmes 0 1 grouna water 
W; ,_. CJuse<J large aeclln ts ' " t e a1111uaes o t tne 
; : pount1omemc surtaces 1n tne aou1fer1i . uaot in tne 

. . · """'r uni t of the Chicot. The oeclmes rrom 1890 10 

~- 1"'3. from 1890 to 1960. ana from 1890 to 1970 in the 
.._., unit of oie Chicot aau1ter ano 1n tne Chicot 
-..iter uno1tteren11•tea are snown on Fi9ure1 10 . 11 . 
..cs 12. Figures IJ. 14. ano 15 'lihow ine oec11ne of tne 
ettiNOe ot the ootent1ometrtc \urface 1n 1ne Evanget ine 
IQIU• ftr for tne u me oertOO'li. 

Bv 19 70. t e altt tuae of 1ne ooum11ome r1c 
&1rl1m n•O oecllneo • mu 1mum of aoout 33 .iu 
(100 rneten l in the lower un it o t tne Chicot 1ou1fer ana 
Oiicot aau1fer U:l01 fferent111ed ana abOut ~JO tee t 
f 130 m1t1n1 1n rne Ev1nqellne 1au1fer. 

Not enouqn a1ta are av11lable to map uie oec11n~ 
o f the •1t1tuo1 or the ootenuometnc surrace 1n me 
upper unit o t tne Cn1cot aou1 rer. 

ttowton ArM 

Hrlv all tnt 9rouno w111r pumoeo 1n tf'le Houston 
., .. tFigure 2) •S from wells scneneo 1n tne Ev1nge11 ne or 
Chicot Jou1fe1'. ana manv of the v.ells .. re screeneo 1n 
bom agu1fer1. (The reaoer \f'IOUIO no te tf'IH tne Houston 
Mii is onlv • o.1 n ot tne Houston 011trtct.J The dW mH of 
water levels 1n vnlls screened 1n ucn of the .au1fet1 are 
m own on F 19ure 16. l~t 1ons ot the we1ts are uiown on 
Figu,e 2. 

O te11N1 1n ne Evangeline aau1fer ano tne lower 
yn1 t ot tne Chicot .l0u1tet nn e DHn rne gruten. Ti"e 

.JOP1r uru 1 o f tne Cr.·-:ot is re1111ve1v unaevelooeo: 
neretore. tne aecllne of wuer levels snown on F1qure i 6 

tor tne uooer un11 o f tne Chicot 1; du .. 1n oan 10 tne 
1s.chlrcJe Of Wittr 10 uie lower unit 

Pl'Udena Area 

The P•~n• ar u ' ' an 1nauur111tzeo area ea.st o r 
the Hou~ton ltH •no mosuv 'N'fst ot 1ne San J•cin to 

2 1-

~1 v er 1F 1aure 21. ·.1ou 01 iMt! rouno w11er oumwo 1n 
.. ,, , area ,, •re m . .,e :: . anqe11ne JCu1 rer. out a 
:.Jns1aerao1e Jmount 1\ m tnora'"'n irom tne lower um~ 

t tne Chicot 1n tre soumeanern c art a t tne arH. A 

M ill ano mou1v unrecoroeo amount is oumoeo from 
. .,e uooer un 11 or r-e ~h1co t 

=1oure 1 • ,"'IOW'li !"'le c t c11ne o r .vater levels 1n 
' "'l ree we11\ i! Jcn or .·m ien \ -,creeneo 1n a od feren t 
.·1a ter ·oearina un it i-e a ecune 0 1 ne am tuoe o# ne 
::>o tent•ometnc ~urrace 1n me uooer unit ot tne Chico t is 
1 0 1 as grear a.s 1"e aecnne 1n t!1 tner tne Evanqeune or tne 
e wer unit o r tne Chicot. The a ec11 ne 1n tne uooer unit 

v f tne Chicot is • 1tnbuteo to 01scnuge 10 tnt lower unit 
,,ma 10 a ~mall amount o r cumo1ng. 

Katy Ar11 

The t<a tv area •S Jn agr1cu1tural •r11 wnt of tne 
Houston area ana 1nctuaes the nortntrn •no western 
cans Of Hams Countv. aoout nalf of Waller Counrv, ana 
nonnern Far·t Bend Coun tv 1F 19ure 2l. 

Grouna water is useo exclus1ve tv 1n rne Katv UH 

Jnd molt of 1t is useo for nee 1u1g.1t1on. Most of tne 
w11er pumoeo is from the lower unit of th• Chicot 
aQu1fer. tne Chicot aauifer uno1 fferentt1ted. and tnt 
Evangeline aou1fer. In tne nor tnern oart o t Fort Btnd 
Coun rv. a1ong me Bruos Rive r, some w1- oumpea 
from tne alluvium. wn1ch is a cart ot tne uooer unit of 
the Chicot •au1fer . 

Figure 18 snows tne wa ter ·level oecJinn 1n well 
LJ -6 5 · 04 · 50 7 , comoleteo n tne Chicot aau1f1r 
una1 fferent12teo anG .vell LJ-65-04-607. comoteted 1n 
tne Evangeline aa u1fer. Declines are gr t11er in w.t ls 
setMnea 1n tile Ev1nge11ne aa ulfer tnan 1n "Ne il l saeenea 
'" tne Chicot aau1fer una1ffertnt1atea. 

Baytown·LaPort1 ArM 

The Bavtown-LaPone "" o :tenas e1srward from 
ne Pauoen1 area 10 111e Chamotn CountV li ne 

tF1gure 2 ). It is orim111lv an 1naustr1al area, 1n -.r.1'1d'I 

most of th• grouno water us.ea •1 "Y'llJCO from me 
lower uni t of the Ct11co1 ~ou ifer 

F19ure 19 ,,nows tne wuer·levet oecilne1 1n weH 

LJ·65- 4 ·606, scrtent:a 1n the f u rn)'thM 1au1far •nd 1n 

well LJ 65-24-50 1, sa eeneo 1r tne lower unit ot the 
Chicot aau1fer. Allhouqn most w1 tndr 1..,,,111 1n t.:11 ., .. 

;are from me tower unit ot the Chicot . uie rate of ded1ne 
1n the Evangeline is neariv as l•rqr H tf\e oect1ne 1n tne 
lower unit ot tne Chicot. 



J result or oumo1na. ~~ e nonnern oJ rt o r tne msmct 
JIM> h U tne n1qntn v~rt•CJI luic~ . wn1cn Jllows water 
to move eas11v fr o m 1ne surr ac1 to me Ch1.:01 aou1rer 

L1 mu:at1ons on Use or 
the Analog Model 

r e value\ IJ t • .,e oJrameters mooelcJ .Jre r.n 1on .J1 
1.ilun 1or ne nvoro10Q1C s 'i tem Fur ner 1nvt'it1qa11on 
.ino new o.iu1 wu l auow , e unemenu 10 oe mace ana wi ll 
Jllow more accurate oe 1erminat1on 01 t e va1ues ror tne 

oarameten mooeiea . 

The moael wa.s no t a es+qnea to s1mu11tt tne 
etftcts or one we1 t over a snor t periOO of time . The 
model wu oesic1nea 10 11mul1t1 tr'le effKts o f 
1Mlhdraw1I of w111r rrom 1 well f ield for oerioos of a 

vear Of lon91r. 

The mooe1 wu not oes1grwo to or101ct sut>s1dence 
diCCUrltllV ; a1 tnou9"1 . tne s1mut1t1on ot ct1v comp1ct1on 
was 1nclua1a . Oec11nes 1n 1ha a111tuoe-s o f the 
potent1ometr1c surlKlfS are simulated , ana thne v1tues 
C111 1>1 UHO 1n c1lcut111ons to or1101Cl sum1oence. 

~t1on Should be us.ea 1n apolv1n9 tne mooelea 
·1alun 1n eau1t1ons to orea1ct snon·ttrm spec1t1c 
CAOICUV o f an 1na1v1du1I well. The mooel s1mu11t1s 
lt1kv ·1Qu1f1r conmuons w1m clay nor191 tor t ime 
intanall gr11ttr man I vur. 

D•ai Required for Improvement 
of the Model 

Ot.nu1on wells thlt 1r1 SCtffnecJ m oniv one 
wacar-1>11r1nq unit art nttlde(j for oener allbr1t1on of 
the model. The artn wncr1 menurements from sud'I 

obMN1t1on w.111 'rt n..oed art determined 11s1ly by 
noting tht artH 1n which no potenuomerric 
memu.rements art snown on F tgurn 12 ana 15. 

The accuracy of the mootl could be 1morovld bv 
ben.r oehne1uon of tht w1ter-bl1t1nq s.MlOs 1boYe the 
bim&I sano fAl11 Lom,. Sana of Rose, 1943) of tht lower 

unit of me Chicot +n lht Tun Citv aru. To 1m0<ove tne 
correl1t1on at obMrvea ana measured oectmn in the 
alt1tu0e of the ootentromemc surf~ in tne T txH Ci tv 
.. 1 , 11 was necenarv to program extra oui:noage. 

MOl'9 aau are nee<»d on the QU•ttl1lv uf q ouno 
water pumoeo tor 1m9a11on 1n the v1c1n1rv oi Oavton •n•' 
L1 btnv 11'10 on me Qu~utv of water 01sch1rgeo from 
flowmq ana oumoeo w.tlls orior to 1930 1n Galveston 
Counrv . 

81 · 

The mooe1 cou1a ce moo1t1aa to s•n" ulue c1av 
:omo1ct1on more dccur11eiv 1r the nor191 coettlc1en1 
• r c1av comoact1on 1\ oeterm1neo .KCur1ttlV for eacn 
Jau1ftr . In tne orHen t nioa11. ine star• coettic11nt ror 
ctav como01e11on •s mooe1ea as e,11st1nq 1nt1r1ly Dltween 
tnc 1ano surtace ano 1ne centemne or tne 1ower unit o r 
; n e Ch ic ot Ja u 11e r J r a t rie Chi cot aau 1ftr 

.. ma1fferent1atea. To 01smoute tne stor.ge coeffic11nt 
1ccurateiv , ore o.ua concernmq tne cnarKttrtltlCS Ot 

' "\ ese C l.JV 1aver\ .ue neeoeo. Tnese oata ean DI obt11nt0 
·om cons'lt10at1on tf! n on core wmo1es, recoros of c11v 

.. omoaC11on trcm comoacuon recoroen. and oou10lv 

rom nuo1n or va11ous rvoes ot qeoottvs1ca1 logs. 

T'he oreient mooel could l>I moa1fied to l:. one ot 

:ht elements of a nvor1a •n1109<J1gital moctel that could 
be u~ for oe t3 1lea n ua1n of such prot:Mms n 
s.al t ·wHer encro.:nment ana land·surfac:a suDlidenc:e. 

SUMMARY 

T"- Houston 01strict nu two l'Nltot aau1fen aoove 
thl Burkav1ile contm1ng 1av1r. The ugpennolt aQU1fer is 
the Chicot aau1fer. wtuch con11111 of Mftd and tllV 
layers 1n11 d•o qenllv toward th• Gulf of Mexico. In 
placn 1n tne Houston a1str1ct. tn1 Olicot aquifer c.n l>I 

wo.1rataa into an uooer and a lower un1L 

The uooer unit . wnM:n is not an 1moort;1nt sourc:e 
of W9Ur for most of t n1 d1suict. can DI de fined ~ 

the altitude of the oot1nt1omemc surflCll ditfwrs from 
the 1lt1tudl of tne oot1n11omemc surl8ce 1n ch• IOWH 
unit. Where tne uoper unit cannot bl defined. tnt 
1QU1fer is s.110 to b8 unai fferent:atee. 

The Evange lina .!Quu.. Niich 11 tnl major 1QU1ftr 
1n me aismct . un<11r11n tne Chicot aou1fer and corwm 
of sano a.no cliv lavtn thlt aio towwd the Gulf of 

\1uico. 

The Burkev1ll1 confining layer cons11u mosttv of 

ctav layen tnat form an 1ff..:1w1 "t .... ""' to 9founO-w•t1r 
fl ow at nurly all loe111ons exc:eo.t at and ne tt dit 

ou tcroo of the Evaoge11n1 aau1fer m Montgomlt'Y 

Countv. 

The 1.1r9c can ts ot d epr10 1 .. in th t 
oot1n11ometr1c su rfaces 1n 1n1 lower unr ..... .ti.. Chicot 
aau1f1r, me Chicot aau1ftr una1ffwrtnua110. and tht 
e \'.'.,gelt ne aou1fer are c.auseo bv llf99: Withdrawals of 
..... u:r . Wattr now fl ows towatd tt'lt center of tnaw 

cones. creaung 1 reversal of th• original hydta1uc 
grlid1tnt in mou areas 10uth of Houston. This rnen.ai nf 
t h t hvar .1uhc grao1ent nn rnulted in Wt·wattr 
encroacnmtnt toward the centtn of the cones, but 
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.,. ST RA TIG RAPHI C A NO HYO RO GEOLOGIC FRAMEWORK OF 

P ART O F T HE C OAS TA L P LA IN O F EXAS 

INTRODUCTION 

Th11 reoort nas 0ttn oreoarl'O 10 1lhatratt the 

u r1t1gri1onn: ana hvdrogeo1og1c framework of a can of 
tne Coas t.11 Plain or Teui from the ~,,... River to tne 

Ri o Gr•noe. It " tne outgrowtn of a oro1ec-t that nas u 
ts ul t1mue 001ec11ve ine connruct1on of a 01g1t•I 
rounC1 •wa1er fl ow moaet . If fe1S10le or oesuable , o l at 

t~ast a can or the Miocene aouifen in 1ne Gulf Couta1 
?lain 01 eu s. The moo'1 would """' u a tool fo r 
p11nn1n9 1ne oev!looment ot tne ground·wa1er suooha. 
Vork on tne oroJttt '' t>e1nq c one ov the U.S. Geolog1al 

SY rvey 1n coooer111on w11n tne Texas Oeo1nm.nt o f 
Watu Ae10Yrces. 

During ll'le coune ot dehnnt1nq die Miocene 

aou1feri . wnicn is D• 1c to me des•9" ano dew1loom1n t o f 
tne mooe1, the scooe of ne nudv was orOldened to 
nctuoe oe1inut1oni ot otner nvaroqeo1ogic units, u w_.I 

• u oe1tne111ons ot nr111graon1c units. ~ • rnulr. un1u 
ringing 1n a91 rom P1leoc1ne 10 Hotocene were 

dellnt1teo tT1ble 11. A rel111omn10 ot stratigra1>1'11c umn 
to dHUJMilttO nvor09totog1c un its wn tnus nt1blished 
surew1dt . 

Elnen a 10 ~ct1on s ana 1 strike Sof'CtJOn ire 
1nciuoea in tn1s reoon. Th1 010 sections art spaced 
aoou! 50 miles f80 km J 1e>an with tne most tat1rlv one 
bein9 near tne 5.lbine River 1no the molt southerly one 
being nnr rne A10 Gr1noe. EKh 010 wct1on is .ibout 

100 m1ln 1161 kmJ long and extmcs from neu tne 
coastline to snort a 1stances 1n lano from uit ourcroo of 
tne oldeu M1oetflt tormat1on-t1ie CiUhoula Tutt or 
S.nc:uone. The strike sect1o:i . wn1cn 1s iltk.'J t 500 m iles 
l 804 ltm1 long un three seqm1nts 1, extends frcim the 

5.lb1ne R1v1r to the Rio Gr .anoe ano 101ns tne 010 

SKt1ons at common comrol ooin ts . This M!Ctton is from 
50-75 m 1ln ISO.l2 1 "-:m l inl1no from tne Gul f of Mu1co 
.1no 11 ess.nt111lv o•r•ll•I 10 the c.onthne. The locu1on 
of the sections •no the ~tM1outa outcroo ire Ulown o n 
F1qure I 

The secuons oten11 f•om outcroos It me 1ano 
su rface to ma.1mum aeoais o r 7,600 fNt 12.J16 m) 

. 3 . 

oelow sea level. S~l ect"° 1Juna1 oco.irrences. wnere 
it nown o r in ferreo ov corre1at1on trom nea,ov well loqs. 
Jr e 1nc1uoeo. The ex ten t of sano thlt conu11n1 water 
h~ 1nq leu than J,000 mqll fm1ll iqramJ per li terJ of 
d 1 uolvrd solids was eu1matea from tne etectrtcal 

cnaractem.t1a sno wn ov the locp. This 1nformat1on 1s 
nch:ded on all of the sect ions. 

~l thouqn faul t ing •s common 1n tne Cout.M Pl1in 

Jno ·~ comotex 1n some areat . all faults nave bHn 
om1nea from tne sections to m111nra1n cont1nu1tv of the 
s tr1t 1qra pn 1c ano nvdrOCJlfOloq1c txwJnaar1es. The 
d1 11dvantaqe of such om1u1on is. of coune, the 
repreunta tion of .ain unreal1st1c and i1mcM11t1C picture of 
unbroken stral• w1U'I un1nterruPted boundarte. In 
real1tv . m1nv of the Taults n1ve not onlv broken the 

hydrau lic cont1nu1tv ol !he strata but more 1mPQf'UnUV 
nave become 1»meri to fluid flow or condu1u tor 
crou·format1ona1 flow. The secuons ue orntn19d in rtus 
reoon as FiqurH 2· 15 . 

Acl<nowledgemena 

The autnor w1sn11 to exorl"lJ his aoorec1at1on to 
C. W. Holcomo !Exxon Co .• USA I. C. B. Phillipa (Mobt l 
Oi l CorPJ. ano G. C. H1to1n. Jr. fAshland Exploration 
Co.J of Houston, Tuas: J . G. Klan 1Mobil r; · Coro. I 
ana J. C. Wvern tConunerit1I Oil Co.) of ConlU• Ouin.1 . 
Texas: H. C. H1i..son fMGb•I Oil Corp.J of Denver. 
Colorado ; and 0 . C. BebOut IBureMJ of Economic 
G1~ogy . Un1ver'l1tv of T•:: • • 1t A.ustin ), for d iscuu1ng 
c orre1u 1o n :i roblems. Their au1.,anca dots 1 · 
nft:ftsan lv consmutt an endorsement of the v1n.'t 
exprnsed by the aut1'or 1n this reoon~ The au11tanc:m o f 
V. E. Sarnes c Bureau of Economic Geology. Uniweriitv 
o f Texas at Aumn l, who o rov1aed uno..i bh lhed gtoh>gtc 
maos of South T~xas areas; of ':t H. Wallace. Jr .. J . 8 . 
Wnseh .an, and A. E. TavlOf tU.S. Geolog1al Survey ) of 
Bav St. Lewis. Miss1ss1op1 ; of P. H. Jont1 t011>artment of 
Geotoqv, Lou111ana Sate Umversrrv ), B1ton Rou90, 
Lou1s•ana. wno prov ided 109 datl . 11 al so iPPrec11tt0 
0 . G. Jorgensen 1U.S. Ge1Jlog1al Survev t of Liwrence. 
Kansas !formerl y of Houston, Tu n t •na W. A. Meyer 
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u o s u rrac e c or re141t1ons 01 tn e C.ltinou•• ·Flem 1nq 
~ontKt . JS well JS :ormauon 1n ~ c1eneun . wul cont inue 
·, a1 Her 

Burk...,1ll e Confining System 

-i ,, Burk evule con fl n1nq SV'>ttm wn1cn wu nameo 

.\ ~1u1man 11967 1 ·or outcroos near tne town 0 1 

3 t1itev111e n \ ewton ~ountv , ~ ~AiH . •'> c ei1ne1tl'O o n 

... e secuon ' •rom ., , ~Olne R1\l•r to nea r tne Rio 

.;nnoe H ieoirates tne J,noer .ma Evanqe:une .aou11ers 

Jna se rves to re u ra tne 1ntercnanqe 01 water oe rwe-e" 
·ne two aauiren. 

he Burkeville has Dftn ma~ 1n tn1 s reoon •s a 
roc11Mtrat19riC>fl•C uni t cons;"Stiri9Pftaomln1nt"1v ct silt 
.1nd craV:- 1JOUnaini1- Wefe"determined inOfl>endentlv 
1rom ume conceo u a1tn0 UC)h '" some otKes 1ne unit 
<1o oears t o oouess •oorox 1matelv 1socnranous 
oounoaries. In m<H t OIKH. nowever . tn11 11 not the case . 
== o r o :amoll , tne enttte 1n1ckneu o r seo1ment in the 

a un11v1lle coni1n1nq wnem 1n some are.tS is vounqer 
tnan tne entire tn1ckr.Hs of set11ment 1n the Burkeville 1n 
ot:ner 0 1«es. 

The conf1qur111on at tne un it is n1 CJl"l lV mtq0t1r. 
Bounaar1ei are not resmcteo to a s1nqle ur111graon1c 
J nit but transgreu tne Fltm1nq-Oakv1ll e con t1Ct 1n many 

oiac:et . Th is ' ' snown on secuons O·O' to G·G" ~no J ·J ' 
!F1qurn 5·8 ano 11 1. Where tile C' ""• lie Sanostone 11 
orewnt . tne 8urk1v11te crocn out 1n the Flem 1n4J but Oien 
qradu1lly in to tne Oakville ceause ot fac1es cnanqin 
from und to clay oowna10. 

The tvoical thickneu of the Burktv1ile r•ncae1 trom 
aoout JOO to ~ ftet t91 to 152 mt . However , 1n 1ck 
sections of orectominll'IUY clay 1n Jacluon ana Ca lhoun 

Count1n KCOunt for the Burkev1ile's qraoual 1ncrtaw to 
•ts max imum tn1ckneu of more tnan 2.000 feet 1610 ml 
H Shown on section F· F' !Figure 71 . 

The BurliteY1lle C1V1tin1nq wst"" mould not be 

conttrued ill a rock ...,1111 ,,.t 11 comocnea entirely ot iilt 
ana ct1y. This 11 not tv~at of the un u . although 
examOle:s of • oredominance of !ult an a clav an be SHn 

'" some logs 1n 1ect1on1 H H" ana l· I' (Figure1 9-101. In 
.non Ol lCH. me Burkeville ,. C:Oiil~ of m1nv 

1ndrv1du11 uno la'tlers. wnteh ~• :t fretn to sligntlv 
saline w ate r: out because o r 1u relat ively large 
oerant• of silt ano clay wi'u~n comoarrc to the 

uw.ieftv1nq Ja.so-r 1ou1fer ano overlying E-11ngehne , the 
Burit.-.1lle tur~uons u • contm1ng unu. 

. 4Q . 

Evangeline Aquifer 

':"he E ... anQit llne JOUITef Nn1 Cn .Y,)1, nam eQ anO 

efineo bv Jo nM IJOnH. ru rca n .inc Sk 1b1uke. 195'1 
•or a 91ouna·water rMetvo1r n soutnwestern Lou1si1na. 

nas oeen maooeo .i lso '" re )C U , ou t neretotore nat oeen 
l1eilneatetJ no •.in ner \ .. est 1nan \'asn1nqton, Austin , 

: art Beno . Jno Bra zoria Cou n t ies /I s oresence .n 1n 

.Ja u11er ano 111 n •1 0 ,01001c oounoaries to ne west n1ve 

~en a m .iner 0 1 u~cuiatton :> G. J or~nsen . I/ti R. 
'•1ever . Jno W H 5.inattn 01 ne U S. G~oloq1c.a 1 Survey 
.vr1tten comm un., Mlfcn 1, 1976) recenuv refined tne 

ellnut1on o f tne aoui ' er ,,, o rev1ously m aOO«I artH 

ana contmuea 1n cellneauon 10 the Rio Grano•. The 
bound1r1n ot the Evangeline as 1nev ae>oear on the 

sections 1n 1n11 reoort are thett aeterm1n1t1on1. 

The Evange line aau1fer has been dehneatta 1l'UDJS
·' e~rt_:essent1il!IU~ °'!~t.g;.~~r.!.. AlthoucJn 
tne 1au1fer is comoosea of at least rne Goliad Sand, the 
IO"Ner oound~ns9'nHs -;,;;;;- l1nft'- to - ,nciuoe 
-\e'Ct1ons of s~a-1n tne Fleming Formation. ffie- bue of 

'tne Goiild ~nd at tne oUter-co1nc1~tne bue 
o t ttle Evanqet · · only 1n Soutn Teus H Jhown 1n 

wc-t1on1 H·H" tu K·K' (F1qures 9· 121. Elsewnere, tne 
EvWM)ehne at the surface 1nc tuoes aboUt nalf of th• 
Fleming outcroo. The uooer boundarv of the Ev1ngel1ne 

oromt>lv follows clowlv tne too 01 1ne Golt.cf Sand 
Nhete ornent . alfnouqn 1n1s relat1onsn10 11 somewnlt 

' DeC'UllH IYf. 

The Evanqe1 1ne .auifer is 1yp1eally wedCJI Sl'laoe<I 

.and hn a high sana-dav ratio. lnd1v1dual sand bids are 

charactenstiallv tens ot feet th ick. N11r tne ootO'OP. 
tne 1ou1ter ranges 1n 1h1ckneu from 400 to 1.000 fftt 
( 122 to 305 m 1, bu t nur tne coastline. where me too of 
tne 1au1fer 11 aoout 1.000 feet 1305 m t dNO. 1u 
t h ickness averages aboUt 2.000 fttt t610 m l. The 
Evangeline is notld for 1u abundance of good au111tv 
91ound wa!er ana is con11dered one of the most or~1fic 
aciu1fen in tne Tex as Coutal Pl11 n. Frnh TO sltcfttly 
saline water 1n the •Ou1fer , howrver, 11 shown to ex tend 
to the coastline only 1n section J.J' (F igure 11 1. 

Chicot quifer 

The Chicot iOulfer , which was named and aef1neia 
bv Jo nu cJones. T1 i.:an , •no Sk1bttzke, 1954) for 1 

round·water 1 eservott in soutnwetern Lou111ana . 11 tM 
youngest 30utfer 1n the Coas tal P1ain or Texas. O vfl' me 

vean. 1ne aau.ter gt10u1llY w~ maooeo wntwara from 
Louu11na in to Texas wnere , t\ererofere , •ts most 



I 

/ 

wwtttrlV m.x>~ 11 m 1t w,n Austi n. For t Bena. ano 

Bruor13 Counun. In tr1 s reoon. tne oelinea11on 01 tne 

Chicot w~ rtT tnea 1n orev1ous1v m•o~ ar u s Jn<J 

exttndl'CI to nn r ttlt A. 10 Grir.ot t>v 0 . G. Jorgenstf\. ,'I 

A Mever. ana W, M S.inottn 01 tne U.S. G~o1oq1 co11 

Survev 1wmten commun .. M.ncn l , l976L 

' ' t>e tr"'to m at tne oase ot tne Chicot '" sorne 
.ire11 nas oeen otllntatro on tne sect1om. 1n 1n1s reoor t ;n 

me o.Jse or tne P1e1 uoc:ene. EJr lv wor 1t '" Soutnuu 
u as 1nou:ues tnJt tne Chicot orooaolv comorisH me 

'.Vlll1 s S.in o , Bent ltv For mu aon . '-to nt90t"trv 
Formii1on.-;rio-et..Jm-onr C1iY01 Pleistocene •qe .1 no 

.uw M~1Y1n9 "H01ocene it11U;.~m tTable 11. The oroolem 
in1-t amet 1n tnlS re91ra -7, tnlt the O~ of th e 

Pleistocene is d1tf icu lt to pick from eltcmcal IOCJS . Thus 
any dtltneat1on of the One of the Chicot m the 

subsurfKe as tnt Oise of the Ple1st0ctn• ' ' ~tom.u1 ca llv 
\uSOKt. At 1ne \urtace , tne oue of tne Chicot on tne 

ecuons n;n oeen 01c ~ea .J t me mon 1Jn<.1w•ra eage at 
' l"le 01dHt tmu1uectHJ coastw1se ter r3Ce 0 1 Ouictmarv 
1qe. 1n nract ice . :.,e oel1nea11on o t :ne Chicot 1n tne 
suosunKt. <1t 1east on 1ne sec t ion\ 1n Soutnust Toas. 
.,as ~n uasea on me oresenc~ 01 J n1aner sano·clav 
t;m o 1n ne Chicot tn.ln 1n tne unoer1v1n9 Ev1 nqe 11 ne . In 
sDnle otaces. J 1Jrom1nent c:Jv •.Jve: w.is useo as ;;ne 
wunoarv Q,f fl'l -ences '" ·worJu11c :onuuct1v1tv or 
v<1ter 1eve" 1n some areas a1so serveu :o uif fe renu;:ne tne 

':..,1cot irom tne E·1Jnge 11 ne 

The n19n oercen tage or uno '" tne Ch icot 1n 
Soutnent Texas , .vnere tne aou ifer · ~ nottd tor HS 
J buno•nce of 'Nite r, 01 m1n1snH u>uthWfttwltO. 
Soutnwest of section G·G" (F igure 8 ) the h 1gner clay 
content ·o f the Chicot ano the aos•nce o f frnh to 
slightly sJline wuer 1n the unit is snaroiv conuuhd 
.v1th the underlv1n9 Evangeline IQu ifer thlt mil ret11n1 
relatwelv l.rgt amounts of sano •nd qoOd Qu litv w ltltf. 
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• • 
Lead Products l:o. 

U.S. EPA Region 6 
Sites Notification 
First Interstate Tower 
1445 Ross Avenue 
Dallas, Texas 75202 

INCORPORATED 
7~ 

HOUSTON. TEXAS 77251-1341 

October 11, 988 

Re: CERCI.A Section 103(c ) Notification 

Dear Sir or Madam: 

P 0 BOX J.).l l 

For the past several years, various lead cropanies in fuuston have been 
negotiating with the Te.'Cas Water Camrl.ssion concerning the hazardous 
nature of discarded lead batteries. We have recently learned that the 
'OC has decided that the lead batteries and lead-contaminated soils are 
rot considered as a ''by-product" tnier the 'OC regulations. We have 
been advised that inasm.x:h as the batteries contain lead, the disposal 
of these substances may be regulated tnier CERaA. Our lawyers ve fur
ther advised us that under Secion 103(c) of CERCI.A, .our caqiany was to 
have ood fied the EPA by June 9, 1981, of the location of all faci- t ies 
in which hazardous substances were disposed. Inastruch as we are u...i.ble 
to locate any ~Y records that indicate that such notification was 
given, we are providing the requested rotification herein. 

By way of background infoonation, the following .is a brief history of the 
operations of the carpany. Lead Products Carq>any, Inc. is a Stmll cor
poration which began as a lead smelting business in the 1930's. Lead was 
rEDDved f-ran discarded batteries and utilized to make pipes and other 
equi.ixnent. After the maj-....:-ity of lead was rEDDved fran the batteries, they 
were used as fill m3terial at our plant site and t:T.io other nearby locations. 
It is our understanding that all of the lead could not be reauved frail the • 
batteries and therefore the buried batteries contain sane residual lead. 
Web ieve this type of disposal ceased in the mi.d-1960's. 

We have attached for your infotmation three sets of the notification fotm 
that was published in the April 15, 1981, Federal Register. We have provided 
forms for the following locations : 

t 
I 

OCT 2O1988 

.f 6W-EA 

- ------- - ---
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U.S . EPA Region 6 
October ll, 1988 
Page 2 

• • 
Lead Products [o. 

INCORPORATED 
7~ 

·09 NOR T>< VELASCO o 0 BOX 1341 

HOUSTChl. TEXAS 77251·1341 

(1) Lead Products Canpany, Inc. facility located at 709 N. 
Velasco in Houston. This is our present plant site. We 
believe the disposal activiti es occurred at t.'tls location 
fran approxilrately 1945 until scxnetime in the l?SO's. 

(2) Childs Truck E.qui;:mmt Inc. site located in the 800 
block of N. Velasco in tbuston. Prior to being located at 
the present address, the CaJ1)any rented this site frCl!l 
its O\olners. We understand that l ead batteries rray have been 
used for fill material at this site frc:m approximately 1935 
lntil 1945. 

(3) I<?lJZ Radio T""'1er site located at 315 tbrth Fnnis in 
lbuston. IAiri~ the 1950's and 1960's, our coopany con
tracted with the a.mer of the Radio Tower to provide bat
teries for fill naterial for the property. 

At t he present time Le.ad Products is undert~ an investigation to deter
mine the extent of contamination at the plant site. We are currently i~ 
wlved in negotiations with the City of Houston o this matter and will be 
contacting the Texas Water Conmi.ssion to determine the proper remedial action 
to be perfonred. We are also at t errpting to obtain permission frcxn the pres
ent owners of the Childs site to e;btain sarl\)les fran that location. Lead 
Products presently does not have any plans to take any act on at the Radio 
Tower site. 

We trust the informar; " O provided herein will be sufficient to rreet the noti
fication requirements under the regulations. If you require any additional 
information, please do not hesitate to call rre at (713) 224-9546. 

Very truly yours, 

gj/~ 
Robert Sirronds, President 

~~ (~ © ~ il ~J ~\DJ 

I 
OCi 2 0 1988 

i 
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1SU LAUJIYl. PYRIOINlllM LAUAYLXANTHATE 

SYNS· 

"·OOOfCYl "4t. • .C 'f"T ' 'W 
, OOOf.C\'l. \4[ a (4 P'T , .., 

fOX ICITY DAT A 
.. .. H .. 1-tf'll '°20 1,1'CJ mJ l l&W 

\.t •LA U• Yl ._.t. a CArT' "' 

"" l•C4"0000lC"~t: 

' Ct<eiNH 

CODEN· 
Bl.AR.A Z :· !02. " 

Reponed on EPA TSCA ln•en1orv. 1•80. 
rfl R: S.. m<rc2ptans . .\I UT da12. 
Firr Hazal'd: Luw 
r,,, F1~h1 F"~: lcohol io.im 
D1sa.sru Ha:a ra: When he.:ucd ro dccomp ll emits rox 

fu mes ot SO, 

LA URYLPYRIDl:-ll U'.\1 LAURYLXANTHATE 

CAS RN : 1491 7965 :-l lOSH : · UU 5775000 
mf: C,.H,..'l ·C11H,.OS,, mw: l 09.98 

TOXICITY DAT A: 
\ka.nt 10> rnlfl4H MOO 
~l0 1ft&/ 24H SEY 
Uti·rll LOio: IOl m&1k& 

COD EN: 
21ZPAK ·,174.ll 
!IZPAK ·. 174.72 
2WAK ·. 17• .72 

THR: MOD orl. A skn. • c 1rr 
DiJasrrr Hazard: When healed to dccomp 11 cm1u ve ry 

tot. fwnc:s ol NO, a.no SO, . 

LAURYL SULFATE. SODIUM SALT. CONDENSED 
WTTH J MOLES OF ETHY1.£NE OXIDE 

SYNS: 
\OONW U LT Of 'ULf4TU> 

H°"O<VT COCOH1JT 
r.n.ox n J 001 4 L.COHOt. 

TOXICITY DATA: 
,a....n. 10 -., MlD 
\bo41lc 2JO 11111SW opm MLO 
W..... 11' m11sw opct1 MLO 

THR: A sltn 1rr. 

NIOSH ::: OF l72l000 

t,OOfUW U LT 0, , UU4Tt.D 
f;TltOln' Tt: • aOAO-CUT 

LA UU 'L 4.LCOf'fOl. 

CODEN: 
JSCXAS 12.411 . 71 
JSCCAS ll.411 .71 
JSCCAS 22.41 I,71 

Disas1tr Hazard: WhCl •. icatcd co decomp it emus tox 
fumes of SO, . 

LAVANDIN OIL 

CAS RN: 8022159 NIOSH : : OF 6097l00 

Main conwruau ts lmaJool: fc• and m plant Lavanoula 
Hybnda !Uvm:hon: prepare.! ot •<cam dlsult.hon of 1hc 
ftow~ng stalks of the plant~ 

SYN: OIL Of LAYl•l'frM,.. 

TOXICITY DATA: 
•lra -f'tlt '® m&of l 4H MLD 

CODEN: 
:>'CT'.X • • 44) . 76 

Reponed 1n EPA TSCA Inventory, 19Lo 
TllR: A sltn 1rr. 
Di.sturtr Hazard: When heated 10 dccomp it cnu ts acn d 

u1>0ke and fumes. 

I.AVATAR 

NIOSH : . OF 6097~ 

Coa.J ru d1sulla1es tn a 1h•.:npoo but. 

TOXICITY DAT A 
mma•Ull H uyplale 

rHR: ~1UT d aia . 

CODEN. 
TOLEDi l.JH.i'll 

OuaJt~r Ha:ara: When ne:Ucd to decomp u emus acr 
,moke ana fu mes . 

LAVESDER ABSOLLTF. 

'1 !0SH : · OF 6 1000C 

Found 1n the rtow!n 01 Llvandula Ofticinahs c h.&Jx. Th 
ma.m consmucnt 1s Lmaiyl Aceure: prepared from a.Jee 
holic utrKl oi a residue. wh tch ts cxuxtcd from plan 
matenai using an organic solvmr: ~ dark green Uqu1a 

TOXICITY DAT A : 
\ IJJM11C ~ mt1 2'H MLD 

. art-ru toso:•2SO m11k1 

THR: LOW orl: A sltn 1rr. 

CODEN: 
FCTXA V ti&,441,16 
FCTXAV 14(,~44J,16 

Disa.sttr Hazard: When heated to deccmlp ll emus acnU 
smoke and fumes. 

LAVESDER OIL 

CAS RN : 8000280 SIOSH :;: OF 6110000 

Main consntuent " hnalyl ac.clate. Found in tbe plant 
Lavandulaoilic1nalif choLX (Fam. Laboate). Prepared by 
steam disult.uon of the Rowenn1 sWb al the planL 

SYNS: 
LAV lHl>f.L Oll IG UMA"' I Oi l Of' LA\/UIUCA 

TOXICITY DATA: COOEN: 
~ ~ m1f2'H MLD FCTXAV 14.4'1.76 
on.rat LO'°:«IO'Q ms/kl PKA.l.AT 14.,U.59 

Reponc:d in EPA TSCA ln• c,.ory. 1980. 
THR: LOW orl. A skn UT. 

Ddasttr HtJZtJrd: When heated to decomp 1t emits acnd 
smoke ano fumes. 

UMIJ 

CAS RN: 640830l2 NIOSH ::: OF 67300)() 

CommcraaJ muture of aromauc am.mes conwnin1 ·~ 
proa. 40* MOCA 

TOXICITY DATA: CODEN: 
ori-nt ro1.o : J1 pn/klflY.C ' CAJlC TXA.PA9 ll . U9.n 

THR: An <•per CA RC. Sec also a.rocnauc amtna. 
Disasttr HtJZtJrd: When he:ued to do:omp u cnua toll 

fumes of NO, 

LEAD 

CAS RN: 7439921 
mf: Pb: m•,.. : 207. 19 

NIOSH : : OF 7l2.IOOO 

Bluish·8'2Y. soft m<Ul. mp: J27.43° . bp: 1740°, d : 11.34 
@ 20 °/ 4° ••P· press: I mm @ 973°. 

SYNS: 
c.1. nn 
LEAD rt..Altl 

LIW> tJ 
Ol.OW fPOUSHt 



• I 
II 
I 

• 
I 

• 
I 

XIC TY DA r A COPE:-< 
·n 1 row ; QQ mv k1 1.\1 GN l \EHL.At.: : J ,o:. '."I 

irl· r•I fD LJ 11 "'1m11i1 11.&0 ri r~ · PHMCAA :0.:0 1 . ~S 

: 10 p(ntl 

,,1.mu.t fD l o 11 :0 m11kJ t MGN\ \~HLAU :J. I0: . ·1 
J;tl-ntus f DLo o;ocJ m" ' I tl- : 10 EXPEAM ll. lll : . · ~ 

ptqJ 
m·mw fOL.t 1: oCX> mt1 • 1 11 . : 10 

:-rq1 
rl-mw 101..J .&800 m11 .:1 11 -l oO 

Pt '11 
~ n ·twn r DLo ~O m &11130 

prqJ· fER 
ott40m TDlo · COZ m11 k1 tl · ZI W 

P'Cll 
1,,,,.ft&m TOL.> )() muk11flD 

....,, TEii. 
ori· .... rDLo·•'° m11k11ov :c s s 
1pt· ta1 LDL.o · ICO> m11k1 
ori"9P LDLo· l bO m11k1 

HECTAo 14 . .: · 1 •• 

EXPEAM : .!:..oQ 

f XAPA9 25.-&.oo. 11 

EXPEAM 2!1.50,09 

JAMA.AP 2J .!627. n 
EQS,10)( 1.1.71 
HBAMAK -4. 1219.3' 

Cuctno1cr11c Octcmunauon: lndcfinnc lARC•• ~J. 
32,,80, 

TLll: AIR: 0.1, mg.1mj DTLVS• 4,H3.80: Ttwcology 
Rt•,.w: TRBMAV ! 3(1),8,,7S: PGMJAO 
H<601l.783.7': JDSCAE ! S(l2l.1767.7S. IRXPAT 
12.1,73: CTPHBG '3. 147. l : CTOXAO 6(3).371.73: 
QURBAW 7{!),7',74: RREVAH '4,'3,7': JAVMA4 
164(3).27 .74: AEMBAP ol0.2J9.73: CTOXAO 
'i2),1't.72. FOREAE 7,313,42: KOTI'AM 
11(11). tl00.7': GEIGAI 20(3),291.73: STEVA8 
2(4),34 l . 74: CLCHAU 19.36 l , 73: AJMEAZ 38.ol09.6S: 
8,DHAX PB.2'4.72: PDTNBH 6.204.n : AMTODM 

.209.77 OSHA Swulard: Aar: TWA 200 ug/mJ 
!SCP-Ol FEREAC 39.23,40. 74. Occupauo ... J Expo
•ure 10 lnorpruc Lead r<C11t ml: Afr: TWA 0. 10 
ml(Pbl/ m3 NTJS••. "~IOSH Manual of Analyt · 
ic:al Methods" VOL I 102.191 .19,,200. , l4.262. 
VOL 3 S341 . Rcponcd in EPA TSCA lnvenrory. 
1980. 

THR: Sec lead compounds. A hmn CNS. HIGH orl: 
MOO 1rr. A common au conl&llUnanL It 1s a : CAR 
of lhe lunp and kidney 1nd an ••per TER. 

FilT HtJZDrd: Mod. in 1he form of du.II when caposcd 
10 hea1 or ilamc. Sec also powderm merals. 

EJtp/OJJOn Hazard: Mod. 1n 1hc form of dust when expos«! 
10 bear or Ila.me. 

lncomp: NH.NO,. CIF,, H,O,, NaN,, Na.C,, Zr. diso
dium aaiylide: oudanu. 

DiMutu Hazard: Dangerous: when healed. cmlls highly 
tox fumes; can react VlgorousJv 't: nch 0J.Jdwn1 n1aten
ols. 

For fwther miormauon ..., Vol. I. N~. I of DPl.W R<
pon. 

L£AD ACETATE 

<'A . RN: 30 1042 NIOSH "" Al 513\JOOO 
mf: C,H.O, •Pb: mw: 32,.29 

Trihyd,.le. colorleucrystu or white g:ranuJes or powder. 
Slightly ac:ctJC odor: slo.,ly cllloresccs: d: 2.3': mp: 7' 0 

when rap!dly heated. Oecomp •bove 100': very sol m 
1lyc:erol. Keep weU closed. 

1 EAD ACETATE. ~ASIC 1989 

SYNS: 
• £T IC ... no l l.JI O d.-1 

• [1'A fC DE PlU"'4• •F • f. .. C H I 

IU.IAC[T4 T IG C•MA!'l l 

LEAD 1.Z- t ' ClfA Tt: 
l f.A a-111 ' ClT , f[ 
l l.AD OIAC LT ,T l 

TOXICITY DA r A 
.:ns-nt-ior :50 uulLf 
.om·m1»·0&1 I 1 m 1 •• 
1ri· n1 r D Lo ;3 ~ .& mt1 .. g o-- l oO ..... 

Ori·RI lOLo - UOOme1•1 t•·~= o 
pf1:11140 00\11 

ort•nl TDLo · I IJ invt1 t700 pr~

.! 10 poMI 
ori-cma TDLo Jl10 m11k1 tl·21 D _, 
on... fDl.o ·4llOO m11k1 (l ·I D _, 

0 Ota.utC " Cf.T " fE. 
• f'l aM1'L Ll.AD "'C[T ,T ( 

;tl,!J M9Ck. I "'ClT-.Tll 

" ' L f O~ $At\!•l"ll 
.. 1..c .. a o• Lt.A D 

CODEN: 
PS EBAA 1·0 ."-'o.7J 
\RTOON ~. 1 !19.IO 
FCTXAY IJ.&29.H 

fOLEDl .m .IO 

PB!HAU !.J47,1! 

CR.S.BAW 170. lll9.76 

CRSBAW 172.10l7.71 

ori4'ua TDLo·9 1m1t1 (1-21 0 orea1 
1pr-ew TDLo· H m'1ka 110 orq1 
,.,....._ TDLo :"° m11k&11ID 

CRSIA.W 170.ll19.76 
BIMD8J IO.W.19 
EXNPA• 7.2m.'7 

Pf'llJ :TER 
iv,..... fOl.o · SO m11ll1 1ID prq1 
'Pf"1'P t.Olo · I"° rn11ll1 
q't.._.· lym I mmoUL/24H 
·yt~ 16IOO ma/kl/4W 
cyt.-y-on S760 m11kaffli'W 
1pr419 TOto : IS ins/kc/tlD 

P"IJ 'TEll 
,~ TOlo· SO ms/111&1(10 

P"IJ 'TEll. 
orloft& rot.o=2so pv1111•1w. 

c :ETA 
!Pf-Bl t.0Lo: 20r& '"Il k.a 
1 pr~• LOSO: 120 m11q 
ori-4ot LDLo: JOO m&1ke 
~ LDLo: ao m&1kl 
,......,. LOt.o : lOO mstkl 
..- LDLo ' 100 "'llkl 
..,._ LDLo· JOO _ .. 

1Y9-f'bt LOt.o: so mat\1 
ka-hs LDLo · 1600 m11k1 

E.VEAM 2>.l6.M 
AA.TOON .._l.S.IO 
TXCYAC I0.'7.71 
ITEHD6 2.619." 
MURE.AV ,,.17,77 
BIM.DIJ IO.W.19 

JPETAB 11.1'1 .lO 
COUAF 2'6.100.l.l 
HMMAX'-llnJ' 
Ha.u&AJC. • . llltJ' 
EOSSDX 1.1.7' 
ttaAMAJt 4, I lnJ' 
HllAMAll -.un.11 
EQS,1DX 1.1. 7' 
HBAMA.Jt 4. 1219.J' 

Ca.ranogemc Detenn1nauon: Anun&i Positive fARc•• 
23.32,.80: Human Sus tcd IARc•• ~3. 32,.80, TQJCI• 
~ Rni~: AD LAS ,,,1,72: ENVllAL 13.36.77: 
8'DHAX Pb,2,6. 7 OSHA Standard: Air. TWA 200 
ul('Pb)/m3 <SCP·Ol FEREAC 29.23340. 74. Occupa· 
llonal Exposure ro lnorpruc Lead rccm std: Air: TWA 
0.10 ml(Pb)lmJ NTIS••. Rcponcd 1n EPA T'SCA In· 
venlOry, 1980. 

THR: MUT data. An cxper + CARC. TER. ETA. A 
SllJI> lunn CARC; HIGH 1pr, ocl. scu. 1vn. Sec also 
lead compounds. A pots0n. An msecuClde. 

DUo.s"' Hazard: When heated co decomp 1t em.its tox 
fumes of Pb. 

/ncomp: KBrO,; 3c1cb. sol sulfarcs. c1tn.tcs. t&nrates. 
chlorides. cvt>ona1cs, :i.lkalics. wuun phoapba1cs. re
somnol. sahcylic acid. phc - .il. chloral by.Jrate. sull!1cs. 
vqaabte 1nfustons. uncturcs. 

Fot funhermformauon S« Vol. I. ~o. • of DPl.W F.tpo'f. 

LEAD ACETATE. BASIC 

CAS RN: IJJ'326 NIOSH : : OF 87'0000 
mf: C,H 1,,0,Pb,: mw: 807.71 
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REFERENCE 7 

:\ ECORD fl !" 
COHHUNI C.~T: O ~I 

0 : Don Ma cl :i nes. 
Houst ~ n Publi c ~nrKs 

'later ~:-oduct 1o n 1ltfi ce 1 
105 Sabine . Ho us t on. ~ X I 
(7 13) ~: . -6 5': 8 

1SUBJ ECT: .round Uate 

, SUMMARY OF COMMUNICATION 
I 

Recora n : : em Ch ecKeo BelovJ 
Pho ne Call Di scussion !" ieid Tri p 

Cont erence i e r (SpE:cif :I) 

Frum : I Date: 
L' S/89 

Kellv Bovles . FIT Geologi s 
Time: 

l : OO µ:n 

nd Su ria~e Uat e r Us e i t y of Houston 

jQ. ~here does he public va ter s upp ly for the s tudy a rea in t he Ci ty of 

Houston come f rom? 

jA. Dr ink ing vater fo r hat a rea is a mixture of s urface vater and ground 

·.·ate r. .:>urtace ·.·ater comes f :-om Lake Houston. : miles north. round 

i '-'ate r come s .~om Ci ty of Houston va ter s uppl y .1ells. four of vhich are 
I 

i l ocated •.1 i thin four miles of your area of concern: Central ltl9, 
I 

i Central ~ 20. Central ~2 1 and Scott Street ~6. Approximately 60% comes 
I 

i from s urface •.1a ter and 40r. from groundvater (see attachment). 

Q: Vhat are rne uses of Buffalo Bayou? 

A. Buffa l o Bayou i s primari ly a storm s e1o1er outlet 1o1i th li i ed recreational 

! uses - such as canoeing . There is no -> urface '.later •.1 i thdra1o1n from Buffalo 

! Bayou for public vater supply use i n the City of Houston. It is not 

I used for i rrigation either. 
I 

I 
i 

i 
t 

i 
I 
I 

!CONCLUSIONS, ACTION TAKEN OR REQUIRED 
I 

i 
f--
I 

I 
f---·~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~--; 

!INFORMATION COPIES 
!TO: 

EPA FORM 300-6 ( 7-7 2) 
Replac~s EPA HQ Form 5300-3 vhi ch may be used until Su~ply is Exhausted. 
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REFERENC : 1 O 

RECOiW OF 
.OMMUNICATl ON 

TO : Dr . He r bert ~cKee 
0ccupa tiona l Hea lth ! 

1 Cir y of Hous ton 
!Health Dept / Engi nee ring ! 
i ( 713) 640-~ 3 9 9 I 
I I 

. em Checked Below > (Recoi:o o t 
X Phone ·au Discussion Field Tri p 

onfe rence _ !J then Speci fj') 

From: !Date: 

! 
r---Kelly Bowl es . FIT Geolo6iSt 

1 !Time: 
I 
I 

11 9/89 

2:25 pm 

i suBJECT: Leaa Product s Facility Site and Buffalo Bayou,' iiouston Ship Channel 
I 
jSUMMARY OF COMMUNICATION 
I 
I 

IQ: Has there been any remedial action t aken at Lead Products facility site? 
I 
I 

IA: There hasn' t been anv complete remedial action. The co~pany itself is 
I 

i making an attempt to control runoff. There hasn't been any removal. 
I 
I 

I •Je are t rying to get approval 0 im plement a program t o recover t he 

! l ead from the contaminated soil. 

I 
I 

I 
~ 

Q: Do you have an estimate of the amount of hazardous material buried onsite? 
! 
jA: \le have no record of the amount. \le have data showing the levels of 
I 
I 

contamination, but no quantit y data. 

Q: Su rface runoff from Lead Products f eeds into Buffalo Bayou. Do you 

know what Buffalo Bayou is used for do"m stream from the site? 

IA: Buffalo Bayou is used for navigati on and by industries along t he channel 
I 

I for once through cooling water . There is no consumptive use and i t i s 

not used for drinking water. 

! 
i 
CONCLUSIONS, ACTION TAKEN OR REQUIRED 

- -· 

!INFORMATION COPIES 
TC : 

EPA FORM 1300-6 (7-72) 
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted. 



REFERENCE 11 

(Recoru o r I em Chec ked Belov ) 
~ECORD PF 

r:oMMUN ICtlrON 
X Phone Ca l l J iscus s1on Field Tri p 

Conferen ce ll ther( Spec1 f:I) 

TO: j u ~ie ~as sey , ' From: 
Ecologi ca l e rvi ces 

!Date: 
1/ 9 / 89 

U.S . - ish i:ild l ife Kelly Bovles . FIT Geologist 
Servi ce . !Time: 

I 2: 10 pm 
I 

!SUBJECT: ensi tive Environment s along Buffa lo Bayou 
! ------------------~~~~--------~~~----~~~----~-----! 
!SUMMARY OF COMMUNICATION 

I O: nre there any critical habitats of Endangered Spec ies or other s ensiti ve 

environments a long Buf falo Bayou i n t he Ci ty o f Houston? 

IA: . o . he re are no federally designated c r i tical haba i ta ts for endangered 

pecies along Buffalo Bayou. The edges of the bayou 

I i ndustriali zed. s o there a re no federally designated 
I 

i env i ronments a long the banks. 
I 

! 
i 
I 

I 
I 

I 
I 

i 
I 

I 
i 

lcoNCLUSIONS, ACTJ' .. TAKEN OR REOUIREC 
I 
I 

! 
i 
I 
I 

! INFORMATION CO PIES 
TO: 

EPA F0RH 1300-6 (7-72) 

are fairly 

s ensitive 

Replaces EPA HO Form 5300- 3 vhich may be used until Supply is Exhausted. 
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REFERENCE 13 

L:"niteci. ::,ta tes Department or the Interior 

Ke 11 y Bowl es 

~ATER RESOURCES JI ISION 
: 320 La Brancn St .. Rm. : ~ 2 

rlous ton. ~e xas I 004 

January 12, :969 

Ecology ano En vironment 
Suite 1-lOO 
1509 Main St. 
Dallas, ~x 75201 

!}ear ~s. 3owles: 

~n c lo seo are t ables of avai l able oaily mean di scharge data at U.S. G.S . 
gaging station 08073700, auffalo Bayou at Piney Point, TX. 

JCF/bdp 
Enclosures 

/'lll, 
J. C. Fisher 
Supervisory Hydrologist 
Houston Subdistri ct, WRD 
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t Re cord o r [tem Checked Below) 
~ECORD OF 

COMMUNI CATION 
X Phone C~ll Discussion F iel~ Tri p 

I 

I 
I 

.a ves ton istr1ct 

TO : Henerv Flemm ing 
fe chn i ci an ACOE 

l o· 
( 09) 66- 3076 

onfe r ence _ 0 r he~· < Speci fy) 

From: 

I . u;an o~, F T C em1 s t 

I ~ ~· • {J..JJ_,i_,t-\__z_, 
I ' . 

B , B I h 

jSUBJECT : Flood Plains of Hous!on 
I 
jSUMMARY OF COMMUNICATION 
I 

j Gate: 
I 
I 

jTime: 
I 
I 

REFERENCE 14 

11 10/89 

1243 

: 
1Area a round 800 N. Velasco is i n zone C. vhich is out of the floodplain. 
I 

I Info. fr om FIRM: Map Panel ~ 480296-0125-6 , September 27, 1985. 
I 
I • 

jHap bei ng s ent o FIT office (see attachment). 
' 
I 
I 
I 

I 

-

I 
-

-·-

-
CONCLUSIONS , ACTION TAKEN OR REQUIRED 

~-
I 

I 

' INFORMATION COPIES 
TO: 

i 

EPA FORM 300-6 (7-72) 
Replaces EPA HO Form 5300-3 which may be used un t il Su pply is Exhausted . 



lEFERENCt:: 15 

RECO RD nr 
OMMUNf C/,TION 

TO : Ed di e Ellio t 
7\IC 

(Recorn o r ~te rn Chec ked Be lov ) 
1_X_Phone Call Discussion Field Ttip 
' 

Conf Erence Other{ Specify) 

From: . ioate: 
1/3 / 89 

Deer Pa rk . • x 
(7 13 ) 479-5981 

fi;.» - i~1..i--+ 
Frances Ve rhalen . ' ...------
F' lT Env iron~enta l Sc ienti st jTlme: 

I J :45prn 
I 

!SUBJECT: T\IC Regulatory Hi story o f Lead Product s Company 
! ~~~~~~~~~~~~~~~~--~~~~~~~~~~~--~--; 

!SUMMARY OF' CO MMUNICATION 
I 

I Lead Product s Co .. Inc., Childs Truck ing Eq uipmen t Co .. and KNUZ Radio 
I 

!Tover s ites are cons idered to be one s ite by t he T\IC. The site is list ed 
I 

las Lead Product s Co . . I nc . 

!Lead Prod ucts is a currently ac ti ve recycle r of lead. The l ead is made 
I 

I i n to pipes fro m tire "eights. Previously , Lead •.1as obtained from cracking 
I 

batteries . The battery cases <Jere allegedly buried from approximately 

j1935 to 1975 in a pit <Jith approximate dimensions of 150 by 100 by 20 f ee t 

on the Lead Products and former Child ' s Trucking Equipment Co . properties. 

A portion of t he property is nov ovned by the City of Houston and 1o1as 

used for trash i ncineration by the city a t one tim 

No official litigation against the site by the T\IC or t he city has begun. 

The Lead Prorluct s ovners have begun negotiations vi th the d ty and TllC and 

jare currently 
i 

collecting soil samples for analys i s. Tona Vaca (713) 520-9030 

! I from ERT ( nov ENSR Const rue t ion) is the project officer for the current 

sample collection. 

lcoNCLUSIONS, ACTION TAKEN OR REQUIRED 

I 

~~~~~~~~~~~ 
I 

INFORMATION 
TO: 

I 

COPIES 

EPA FORM 1300- 6 (7 - 72 ) 
Replaces EPA HQ Form 5300-3 vhich may be used unr il Su pply is Exhausted. 
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